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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air filter which can efficiently 
catch carbon dust while maintaining a long life and keep the cost at a low 
level 

SOLUTION: An air filter is provided with a first filter layer 1 1 being 
impregnated with an oil, an oil-repellent layer 1 la being installed on the 
downstream side of the first filter layer 1 1 and having an oil repelling 
property, and a second layer 12 being installed on the downstream side of 
the oil-repellent layer 1 la and not impregnated with the oil. In such a 
constitution, the oil-repellent layer 1 la prevents the oil from moving to the 
second filter layer 12. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an air filter, especially the air filter which can catch 

carbon dust efficiently. 

[0002] 

[Description of the Prior Art] As an air filter for vehicles, the wet type filter which infiltrated the oil into the filter paper is 
known. Generally screw dregs oil is used as a sinking-in oil, and it is called the air filter of a common name "a screw dregs 
type." A screw dregs type air filter has the feature which can lengthen a life as compared with the dry type filter into which an 
oil is not infiltrated. In a screw dregs type air filter, after the oil on the front face of a filter adsorbs dust, when an oil sinks into 
the dust to which it stuck further, the operation which adsorbs the following dust on the surface of dust occurs. Thus, since 
dust can be caught continuously, the amount of adsorption per capacity of a filter increases. 
[0003] Moreover, the air filter of the improved screw dregs type is indicated by JP,63-27767,Y. In the air filter of a 
publication, the laminating of the comparatively dense 1st filter material and the comparatively **** 2nd filter material is 
carried out to JP,63-27767,Y. adopting such a laminated structure the [ the 1st filter material and ] - the rate of 
impregnation of the oil of 2 filter material shall be differed, and the blinding of a filter is prevented and it is made to catch 
dust efficiently by this 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is a problem that carbon dust cannot be caught efficiently, with the 
wet type filter into which the oil was infiltrated. On the other hand, although carbon dust can be efficiently caught if the dry 
type filter into which an oil is not infiltrated is used, in using a filter paper, there is a fault that the life of a filter becomes 
short. Moreover, in using a nonwoven fabric independently, there is a problem that cost goes up. 

[0005] Maintaining a longevity life, it can catch carbon dust efficiently and this invention aims at offering the air filter which 

can moreover hold down cost low. 

[0006] 

[Means for Solving the Problem] The 1st filter layer into which invention according to claim 1 sank in the oil (11), The 
oil-repellent layer which has the property which is prepared down-stream from the 1st filter layer (11), and crawls an oil 
(11a), It is prepared down-stream rather than an oil-repellent layer (11a), and an oil is equipped with the 2nd filter layer (12) 
into which it does not sink, and suppresses movement of the oil to the 2nd filter layer (12) by the oil-repellent layer (11a). 
[0007] According to this invention, since the oil of the 1st filter layer (1 1) is crawled by the oil-repellent layer (11a), it is hard 
coming to transfer an oil to the 2nd filter layer (12). Therefore, the performance of original of the 2nd filter layer (12) in 
which an oil does not sink in is demonstrated perfectly. 

[0008] Invention according to claim 2 catches carbon dust by the 2nd filter layer (12) in an air filter according to claim 1. 
[0009] According to this invention, since the oil of the 1st filter layer (1 1) is crawled by the oil-repellent layer (11a), it is hard 
coming to transfer an oil to the 2nd filter layer (12). The 2nd filter layer (12) into which an oil does not sink can demonstrate 
an original performance perfectly, and, therefore, can catch carbon dust efficiently. 

[0010] In the air filter according to claim 1 or 2, as for invention according to claim 3, the 1st filter layer (11) and 
oil-repellent layer (1 la) are constituted as a layer of one. 

[001 1] Since the 1st filter layer (11) and oil-repellent layer (11a) can be constituted from one layer, while lamination is made 
to a simple thing according to this invention, thickness of the whole filter can be made small. 

[0012] When invention according to claim 4 applies an oil repellent agent to one side of the layer of one in an air filter 
according to claim 3, an oil-repellent layer (1 la) is formed. 

[0013] According to this invention, an oil-repellent layer (11a) can be formed according to a simple process. 

[0014] In the air filter given in any 1 term of claims 1-4, the eye of the 2nd filter layer (12) is coarser than the eye of the 1st 

filter layer (11), and invention according to claim 5 is carried out. 

[0015] According to this invention, the influence which the 2nd filter layer (12) has on a pressure loss becomes small, and can 
suppress the pressure loss as the whole filter. 

[0016] In the air filter given in any 1 term of claims 1-5, the 2nd filter layer (12) is formed for invention according to claim 6 
through the nonwoven fabric or the filter paper. 

[0017] According to this invention, since the 2nd filter layer (12) is formed through the nonwoven fabric or the filter paper, 
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carbon dust can be efficiently caught according to contact filtration. 

[0018] Invention according to claim 7 is attached in the inhalation-of-air path of the engine for vehicles in an air filter given in 
any 1 term of claims 1-6. 

[0019] According to this invention, carbon dust is efficiently removable from the inhalation of air of an engine. Moreover, it 
can prevent that an oil is inhaled by the engine. 

[0020] In addition, although the reference mark of an accompanying drawing is written in addition in parenthesis writing in 
order to make an understanding of this invention easy, thereby, this invention is not limited to the gestalt of illustration. 
[0021] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of the air filter by this invention is explained using 
drawing 1 - drawing 3 . 

[0022] The air filter of the gestalt of this operation shown in drawing 1 consists of bent filter material 1 and frame material 2 
made from plastics which is formed in the shape of a rectangle and holds the filter material 1 . As shown in drawing 1 , in the 
periphery, insert molding of the filter material 1 is carried out to the frame material 2, and it is fixed to the frame material 2. 
[0023] As shown in drawing 2 (a), the filter material 1 is equipped with the 1st filter layer 1 1 which infiltrated oils, such as 
screw dregs oil, into the filter paper, and the 2nd filter layer 12 which an oil becomes from the nonwoven fabric or filter paper 
through which it does not sink in. 

[0024] In drawing 2 (a), oil-repellent layer 1 1 a or hydrophobic layer 1 1 a into which the oil repellent agent or the water 
repellent sank is formed in the inferior-surface-of-tongue side in the 1st filter layer 11, and it can prevent or suppress that the 

011 with which it sank into the 1st filter layer 1 1 moves to the 2nd filter layer 12 with the property which crawls the oil of 
oil-repellent layer 1 la or hydrophobic layer 1 la. On the other hand in drawing 2 (a), the oil with which it sank into the 1st 
filter layer 1 1 is oozing in the upper surface of the 1st filter layer 11, and the state of being easy to catch dust is formed. 
[0025] The matter which has the property which crawls an oil besides a fluororesin, for example as the oil repellent agent 
used for oil-repellent layer 1 la or a water repellent can be chosen suitably. In case oil-repellent layer (hydrophobic layer) 1 la 
is formed, the method of applying an oil repellent agent or a water repellent to the inferior surface of tongue of drawing 2 (a) 
of the 1st filter layer 1 1 can be taken, for example, various kinds of coating methods, such as a spray method, roll coating 
methods (the direct rolling method, the kiss coat method, etc.), and a dipping method, can be used. If a coating method is 
used, there is an advantage that oil-repellent layer (hydrophobic layer) 1 la can be formed according to an easy process. 
[0026] Drawing 3 shows the process which applies an oil repellent agent or a water repellent using the direct rolling method. 
If it lets the 1st filter layer 1 1 pass between two rolls 21 and a roll 22 as shown in drawing 3 , the solution 24 of the oil 
repellent agent into which it was put by the container 23, or a water repellent will be led with a roll 2 1 , and a solution 24 will 
be applied to one side of the 1st filter layer 1 1 . By drying this solution 24, oil-repellent layer (hydrophobic layer) 1 la can be 
formed in the 1st filter layer 1 1 . For example, when using a fluororesin as an oil repellent agent, what dissolved the 
fluororesin in solvents, such as a methanol, can be used as a solution 24. 

[0027] The pore size of the 1st filter layer 1 1 can choose a suitable value according to the performance required of an air 
filter, for example, is set as 80-150 micrometers. In the 1st filter layer 1 1, as dust is hooked on the eye of a filter, in order to 
catch dust, the value of pore size is set up in consideration of a particle diameter, a pressure loss, etc. of dust which should be 
caught. 

[0028] On the other hand, in the 2nd filter layer 12 using the nonwoven fabric or filter paper into which an oil is not 
infiltrated, pore size is set as 80-200 micrometers. Thus, it is because this does not need to catch carbon dust and does not 
necessarily need to make an eye fine according to contact filtration, although the nonwoven fabric or filter paper of a coarse 
eye with comparatively large pore size is used for the 2nd filter layer 12. 

[0029] The 1st filter layer 1 1 and the 2nd filter layer 12 of each other are joined in the state where air can pass a plane of 
composition. After junction forms oil-repellent layer 1 la of the 1st filter layer 1 1, it is performed by piling up oil-repellent 
layer 11a and the 2nd filter layer 12. After reaching 1st filter layer 1 1 and joining the 2nd filter layer 12, an oil is further 
infiltrated into the 1st filter layer 11. 

[0030] Next, an operation of filtering by the air filter of the gestalt of this operation is explained. The arrow shown with the 
sign A in drawing 1 and drawing 2 (a) shows the direction where air flows. As shown in drawing 2 (a), air passes the 1st filter 
layer 1 1 first, and, subsequently passes the 2nd filter layer 12. 

[003 1] As mentioned above, since an oil is the wet type filter layer with which it sank in, the 1st filter layer 1 1 can catch the 
dust in air efficiently in the 1st filter layer 11. However, generally through the filter paper into which the oil was infiltrated, 
the carbon dust in air cannot be caught efficiently, but dust other than carbon dust is efficiently caught in the 1st filter layer 
11. 

[0032] The air which passed the 1st filter layer 1 1 goes into the 2nd filter layer 12. As mentioned above, the 2nd filter layer 

12 is a dry type filter into which the oil is not infiltrated, and can catch carbon dust efficiently. As mentioned above, in the 
2nd filter layer 12, carbon dust is caught according to contact filtration. 

[0033] Thus, in the air filter of the gestalt of this operation, in the 1st filter layer 1 1, dust other than carbon dust is caught 
efficiently, and the carbon dust which passed the 1st filter layer 11 in the 2nd filter layer 12 is caught efficiently. Therefore, as 
the whole air filter, both carbon dust and dust other than carbon can be caught efficiently. Moreover, since carbon dust is 
caught according to contact filtration in the 2nd filter layer 12 with the gestalt of this operation unlike the conventional air 
filter which makes the eye of a filter fine toward the lower stream of a river of air, the eye of the 2nd filter layer 12 is 
comparatively coarse, it ends, and there is an advantage that a pressure loss can be stopped small. 
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[0034] Generally with a wet type filter, an oil transfers towards the lower stream of a river of the flow of air according to the 
phenomenon with the so-called air which has and is called ♦***. However, in the air filter of the gestalt of this operation, 
since oil-repellent layer (hydrophobic layer) 1 la is prepared in the field of the down-stream approach in the 1st filter layer 1 1, 
it considers as the state of an oil crossing oil-repellent layer 1 la, and being hard to transfer it down-stream with the property 
which crawls the oil of oil-repellent layer (hydrophobic layer) 11a. 

[0035] Generally, if the performance which catches carbon dust is influenced of the amount of sinking in of the oil in a filter 
layer and an oil sinks in, a prehension performance will fall. If an oil sinks into the 2nd filter layer 12, it becomes impossible 
therefore, to catch carbon dust efficiently. However, with the gestalt of this operation, since transition of an oil is suppressed 
by oil-repellent layer (hydrophobic layer) 1 la as mentioned above, an oil hardly transfers towards the 2nd filter layer 12 from 
the 1st filter layer 1 1 . For this reason, the 2nd filter layer 12 can be maintained while it has been dry, and there is no 
possibility of therefore reducing the prehension performance of carbon dust. 

[0036] Moreover, since it is hard to transfer an oil to the 2nd filter layer 12, there is also no possibility that an oil may be 
further held down-stream away from the 2nd filter layer 12, as a matter of fact. For this reason, for example, when the air filter 
of the gestalt of this operation is attached in the inhalation-of-air path of the engine for vehicles, an engine is not made to 
produce un-arranging [ that an oil is inhaled ]. 

[0037] In addition, in using the air filter of the gestalt of this operation as an air filter for vehicles, it sets thickness of the filter 
material 1 whole to 1.1mm - 1.5mm still more preferably 1-3. 5mm preferably. 

[0038] Although the filter material 1 is bent and it is made to increase a substantial area of a filter with the gestalt of this 
operation as shown in drawing 1 , you may use the filter material 1 in the state where it lengthened to the plane. Moreover, the 
filter material 1 is rounded off, it forms in tubed, and you may make it pass air towards an outside or an outside to the inside 
from the inside of a cylinder. 

[0039] With the gestalt of this operation, although the 1st filter layer 1 1 and the 2nd filter layer 12 are joined, as shown in 
drawing 2 (b), you may use filter material 1 A in which the air space 13 was formed between the 1st filter layer 1 1 and the 2nd 
filter layer 12. For example, a member suitable between the 1st filter layer 1 1 and the 2nd filter layer 12 can be inserted, and 
an air space 13 can be secured. 

[0040] Although oil-repellent layer (hydrophobic layer) 1 la is prepared in a part of 1st filter layer 1 1, an oil-repellent layer 
(hydrophobic layer) can also consist of gestalten of this operation as an independent layer. In this case, what is necessary is 
just to prepare an oil-repellent layer (hydrophobic layer) between the wet type filter layer with which the oil sank in, and the 
dry type filter layer with which the oil does not sink in. When preparing an oil-repellent layer (hydrophobic layer) as an 
independent layer, you may form an oil-repellent layer by the fiber which has the property which crawls an oil besides the 
method of applying an oil repellent agent (water repellent). 

[0041] Furthermore, you may form an oil-repellent layer (hydrophobic layer) in the field of the upstream inside the 2nd filter 
layer instead of preparing oil-repellent layer 1 la in the 1st filter layer 1 1. In addition, it is convenient if the composition by 
which may form an oil-repellent layer (hydrophobic layer) and a laminating is carried out to the order of a wet type filter 
layer, an oil-repellent layer (hydrophobic layer), and a dry type filter layer in accordance with the flow of air by what method 
can be taken. You may also put the member for securing an air space etc. between the member for also putting another filter 
layer between either a wet type filter layer, an oil-repellent layer (hydrophobic layer) and a dry type filter layer, or supporting 
a wet type filter layer, an oil-repellent layer (hydrophobic layer), or a dry type filter layer, or each class. Moreover, it can also 
be used, carrying out the laminating of the filter other than the air filter by this invention further. 

[0042] In addition, "the oil-repellent layer" in a claim is a concept containing "the oil-repellent layer" and the "hydrophobic 

layer" in a gestalt of operation. 

[0043] 

[Effect of the Invention] It is prepared down-stream rather than the oil-repellent layer in which it has the property which 
according to this invention is established down-stream rather than the 1st filter layer into which the oil sank, and the 1st filter 
layer, and crawls an oil, and an oil-repellent layer, and since it has the 2nd filter layer into which the oil does not sink, the oil 
of the 1st filter layer is crawled by the oil-repellent layer, and it is hard coming to transfer an oil to the 2nd filter layer. 
Therefore, the 2nd filter layer into which an oil does not sink can demonstrate an original performance perfectly. Therefore, 
carbon dust can be caught efficiently. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air filter which is prepared down-stream rather than the oil-repellent layer in which an oil has the property 
which is established down-stream rather than the 1st filter layer into which it sank, and the filter layer of the above 1st, and 
crawls the aforementioned oil, and the aforementioned oil-repellent layer, and is characterized by to have the 2nd filter layer 
into which the oil does not sink, and to suppress movement of the aforementioned oil to the filter layer of the above 2nd by 
the aforementioned oil-repellent layer. 

[Claim 2] The air filter according to claim 1 characterized by catching carbon dust by the filter layer of the above 2nd. 
[Claim 3] The air filter according to claim 1 or 2 characterized by constituting the filter layer and the aforementioned 
oil-repellent layer of the above 1st as a layer of one. 

[Claim 4] The air filter according to claim 3 characterized by forming the aforementioned oil-repellent layer by applying an 
oil repellent agent to one side of the layer of aforementioned one. 

[Claim 5] An air filter given in any 1 term of the claims 1-4 characterized by making the eye of the filter layer of the above 
2nd coarser than the eye of the filter layer of the above 1st. 

[Claim 6] The filter layer of the above 2nd is an air filter given in any 1 term of the claims 1-5 characterized by being formed 
through the nonwoven fabric or the filter paper. 

[Claim 7] An air filter given in any 1 term of the claims 1-6 characterized by being what attached in the inhalation-of-air path 
of the engine for vehicles. 



[Translation done.] 



